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AN 1990-087311 [12] WPIDS 

AB JP 02040399 A UPAB: 19930928 

A complex of FGF mutein and glycosaminoglycan or a compsn. contg. them is 
novel. Also claimed is a method for the prepn. of the compsn. FGF mutein 
by contact with glycosaminoglycan in an aq. medium. 

USE/ ADVANTAGE - FGF mutein is stable in the novel compsn. 
In an example, M 13 vector of human bFGF gene is cloned. It is used 
as the template for site-directed mutagenesis. Mutagenised plaque is 
screened and identified. Gene coding human bFGF mutein is expressed in E. 
coli to give rhbFGF mutein CS23 (I). (I) is added to 20 mM phosphate 
buffer to 200 microg/ml. Heparin Na (II) (M.W. : 5000 to 25000) is added to 
it to 200 microg/ml and incubated at 37 deg C for 48 hrs.. The residual 
FGF activity is 100% after 48 hrs., compared to 3% for the control with no 
addn. of (II). The FGF activity is determined by using bovine fetal hear 
endothelial cell. 

Heparan sulphate Na and dermatan sulphate Na also show 100% activity 
after 48 hrs. in a Dulbecco MEM medium contg. 10% bovine fetal serum. 
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14.4 ORGANIC CHEMISTRY - Medicines 
CONTROLLED TERM: R059 MACHINERY - Freeze-drying 

ABSTRACT : 

NEW MATERIAL: A complex of fibroblast cell growth factor(GOF) and 
glycosaminoglycan . 

USE: A healing promoter of burn, wound and postoperative tissue and remedy 
for thrombosis and arterioscherosis by regeneration action of 
blood-vessel. 

PREPARATION : For example, a plasmid containing DNA coding a human basic 
fibroblast cell growth factor (human bFGF) is digested with a restriction 
enzyme and bonded with a proper phage bee tor and then inserted into 
Escherichia coli bacterium to transform the bacterium and the bacterium is 
sown on a plate and plaque containing recombinant phage is picked up and a 
basic sequence of recombinant part is decided by dideoxynucleotide 
synthesis chain stopping method and a clone having human bFGFDNA is 
selected. Then the clone is cultured and a human bFGF mutein is collected 
and brought into contact with glycosaminoglycan (e.g., heparin) in an 
aqueous medium to provide the aimed complex. 
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AB The title complex or compn. is manufd. by mixing fibroblast growth factor 
mutant with glucosaminoglycans (i.e. heparin, heparan sulfate, dermatan 
sulfate) in an aq. medium. Thus, recombinant fibroblast growth factor 
mutant in pH 7.4 phosphate buffer was incubated with Na heparin at 
37. degree, for 48 h. At 1:1 mol ratio, the compn. (or complex) retained 
100% of the growth factor activity vs. 3% for the control. A stable 
injection contained recombinant fibroblast growth factor mutant 0.5, Na 
heparin sulfate 0.37, and Na citrate 15 mg. 
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IICOpIIS.O, I OiM MgClt. 5iMi;f 
tXM K-jKDTT)Rc;T4 9 *tt 

K 



5*>CCT TCT TCC TCT A C A 

GCC CCT<3* 
(CM2G*SerU**r**J64>:r9 

m«*asat ^>aattWA«in^r ^. ) ) 4 0 tf 

L/i. 5 0.M NiCU 1 .OiM ►•JX-IICU 
PII8.0, IOiM MlCltfttf I OiM 0- 

DSA3iili:»IIB*4afc. 7--'>>/t 
/;Ji<Vtt^*UJKi:-C/dAat * 0.5«M»f»t* 
/??Utf FSWWNTP). SOiMru 
-IICI, ptl 7 . 1 . 8 «M MICU, I 0 0 iM 
SiCL D S A * •) A 5 - * I K leftot tftiT 9 
0 5iM ATPft5fT4DNA»J*-* 

2 Hit* ft fi *ECJi£>* 5 0 tf fficifim t * 

3 7r?.3l*!3&0 2 5 TT-C 2«*fi3£«L. 0. 
2iM KDTA2jiKUiKCi»itt':. « 



NA^qtllL/:* :9siONA*r^^-»l«I4 
»nzt< ?/wu»at cranio. 

n/iRFfiDN A*ttS»ttA<»A* J M I 05 

(3) ttCSttttflttfiVia*: 

i:*>(2 )«lettfli4 < 9St*«, QlLttHIOft 

7 0*«Si7-*»>$0^*^*'' > * tl >} -* it * 0 

5 * > A A C CAT TAG CCC TC 
A C T C C < 3 * 

* r *iue a *>VLXtenh«±*s n*) 

8 8 fcUI«5-*it * 00***9 >iM»}'i ; M G 
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5' >CTA A C A CAC TTA CA 
A CCT ACT < 3* 

*) 

(5) »2»ttffiPJttftK»fc: 

5' >TCC AAC A A C AAA CA 
C TCA TCC < 3 ' 

*) 

(e> a.«ff*aasi{t$nft7-*-*©.fc*i» 



31-7«**-©i0GCU«tt7<**-*a* 

/U- hi^ 5 »3tia. 31-7 ^ 

1 5 ftgla-CVtLfc. 3CK0.2N NiOH. 

c s 5>at ft9*e*e ±^7 * -n*ad, 

<XU 0 . 5 M K »J X - II C t.pll 7 . 5 . ifcCM.5 
M N*ClctfLft6*J;^EU5»itt*aTffn 
LA;* 7 4 *9 -a*HUtt t> 0 #"0 2 x S S C 
(fl$u>«tt)i:at/:7 < **-±-C2@fc 

^ fcat. atw^rtts or-c2»»p«£« 

Stfft. 3I«7 4 **-BI*7 * *>-3ft0 

1 0 *<7>D N A*aBf£tt»*( 5 x S SO.pll 
7 .0 .4 xf>A- KftOfltf tf^/Utf o »J K>. 
7 < 3-*fttf*4ifl7 A^y 5 > ♦ 1 x»50.0. 

2 *)• 0 . I S *K«* t 9 X»(S D S >. 

*ft. * 'J* ? 
Kr^7-^| 0»epa/i<IC4 2XT-C 

2 4 i>ia*fiui*$t*fc. o.i^sDSia^ 



aos s c*drrr *&/>t!iaff£(f>'?4ti?n 

ftfjr^»rw.7-#jw^-u<r<«f-n-ttn^mi» 
Tft«f£^ff ttuoorrtft t ft, sscASi 

4*>5.»tt< 7 4 **-m*ifcoft # ss 

C^«inUttflOC:iO . MSSCt*o/:. 7f 
*>-*2afc*L. - 7 0**2-3 Hit *L 

:t-^;tr^7ti^:, anflcauftM 

I 3-l»0<*7**-7 I 0 0 0 0 fl&3**A* 

ritfi'lffflrf * - ? I 0 0 tffcSIL ft 

ft. Htfr*- ?-CU7o-T£)lftJBtfLft C 
-^««ff»in/;M I 3 - 
POr7-73-l 0«*<7*o--/>*fl*J;« 

t ft. 

3**KM I 3-POr7-?J)tfl^B0t 



if. JMIO 5«H«^««t ft, ttiLM** 
*J D N A ir "5 < 0* flM^U-y ►*-»2*ttUs) 

is. 

TCC(Cn2 6)3 K>*<TCT 
(S er)3 K>^jtft5<l/:Zi.TC T(Cm 
7 0)3 K > A« A C C ( S er) 3 K>^Jftjnfc 
:fc.TCT(Cnn)3K>**. TCT(Ser) 
:K^Ift v tr.^;i k TGT(Crs9 3)3 K 
> 4< T C T ( S cr) 3 K > ^ it 1ft ,3 ft ft C i *< * n 

* W L ft M I 3 - I* 0 7 r - */ O n r> . p K > 
C is - 2 6ft«S eru ^^;I,J)*M I 3 • IM . 
3 K > C r » - 7 0 A* S erU *i * ft t* /> * M I 3 - 
I* 2 . 3 K > C M - 8 8 ¥ S erU £ *» ft C O £ M 
I3-P3.3K>Cm-93A«S crU •» ft G 
f>*M I 3 - P 4 * Lft. 
U*«2 »«5fcttfti nft r* - 

-.*i»$>*> ± Hi') 
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JJW 1 *3*nfc55«*Tll'Zl*M I 3 - P 2 7 r 
-7 77-*»A-»fc2ft(07 > U-h*>irK«> 
ttt* K**«>77-**2ft0>-K» 
**o-xnB7* 31-7 - 

<B»&CU«tt7 <**-**X7U-Kl:^S 

Lfc, <KU0.2N NiOII. 1.5'M N*C1 
K'jX-IICI.»M7.5« &CM.3M NaCl 

J»7^*-B*7^;-3/:0 I 0 ■! © O 
M A»aBtt**tt(S x S S O.pH 7 .0 .4 X 
KSOtMJ tf-Vtf o »j K>.7 O-* 
ft 7*7*4 >,|x-»0.02»). 



7 Kro-7UJL-iTJ.*l*3*»*fc. 

r 7 - 7 a t* o - V t a a 13 ft L « £ < 

ff<EU*. ItfcM I 3 - P 2 79 

- > 3 - 1 0flM7o-rfc*a*l5*L/i. 

3««KM I 3-P2r5-;OlH*tt9t 
:f % JMI 051S**M«aLfc. l:/a«** 
ssD N A*o < 9* * ► 2 **l(ds) 

^ *t- t$iDN a sterner c 

tattS. TCCCCM2 6)3 K>A«TCT 
(Ser)3 P>^Xft3n/:;t.TCT(CM 
8 8)3K>A<TCT(Scr)3K*>^«ajn/i 
TUT(CFiH)3K>A'TCT(Ser)3 

C is - 2 6 *« ± Cf - 7 0 A« S ere tt «» t » * M 
I 3 - p l 2 . 3 K > C »• - 7 0 IJ Jt - 8 8 4« 
S erC C -> t* 4> -fcM I 3 - P 2 3 . 3 K > C f i 
-70*JJttf-93A«S «r« '*-♦/: ti JO M 1 3 



■ M*** ► VO^a ** .Pll 7 .0 tttf 100 
*«/a<0* RftfTM^DN AU«fc 0* 55t 

tm»*ick .vaaauft* *irf?nt 

f r/WT-il 0 *ep»/* t4 2t^24»» 

raaajufts*/:, o. i *s os ta^>Qcos 
sc*aar*fc/>ni*a*'t»?*nsn305K 

5 01C-C7* A,9 h. + 

m*>£ 2 x S S CfcaA/f****** 1 . 35.*St 
n<t*nai»M i 3-P2*7-7*afF**JI 
M7 4 *f-irtttf *roi*rtt«fc2> 

««7 < j: team ^ a k»« < 
fc*t*c7 * sscateaia 
ftflttu o . i x s s cch^n. 71**-* 

2»«£«c; - 70rt2-3a»*Ltt-h 
9;tjr^7i^/: t 3S«ft»tfcMl 3-P 

2ior?-n ooo oa^aRnsnci^ 



-P2UU.. 

ai £ t- x a a * f * * * ) 

2 -3»*ftfcM I 3-P23(Our 
t;*^-# 7 7 r-.KR P)*aW«*EeoR ! Xi 
JttfPit I T?t/)*l.t MPCFOif / >*3 
- Ktifltt^dCftO SKI ONAHir^ 

-; j \irp^o«-f-*ftt47'*Xi Kptrp 
7 8 I ( K uroiiM. T. 

7 > * X • •j*-*(Nucleie Acids Res.) 
I I . 30 7 7- 3085(l983))DNA 
<fc B coR I -Pst!"?VJJtfC*C* tfP^o *- 9 

K»Q»Wlft*ft*ftCW3 .2 Ks DSA»r,^ 
J) tt L /i. tMPCFOAf <Vi3-Kt4 

aCnHSlO . 5 Ks EcoR I - Psi 
I DNA**£. -»3.2Kft DNA*>r* 

T-ii>NA';v-*Keu 

iFCF<0J.r<><*9iro75Xi KpT B 7 6 2 
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:<orU; KpT B 7 6 2 *fl|l*T>;10a 
MM 2 9 4 £ IS It l£Bt3tt<C&(C.£9/»?><> 

c 2 3 *3- Kr*afiB**3fr + */*x s k 

PTB 7 6 2 feftfratfc Escherichia col* 
MM 2 9 I /pT 07 $2(1 PO I I 6 I 3 . 
PERM BP - I 6 4 5)*3fc. 
(2) afcttiU*a>J8» 

O.Hftf;;!, 3 til/** h 9* A ? »i y 
*£t;M 9 Sfc-Ctt* U KlettttA«tt2 0 00 

ttita, a(**!C*>, !/203O20iM 
Tris • II C t. pll 7.0. 10*>a-*o- 

X**i*7/Ut9YK(PMSP)ili.M. 
EDTA-t I OiM. NlCI^O.IM. XKAS 

s>>a*ui* i oim.«; i o o lit/ 



4$*>fta*. 3 o »esisft 

C O/*** I 8 0 0 0 rpt(<r-'«*34>». S S 

34o-*-.)3o araaotr J:ffl*0. at* 

(3) flfcliiii**) t MP C P«ft 

t«)XDALD/c3T 3aO*5*fF*ll8/rt 
*at;DMEM*aHlK*aU ?>79Sr\-r^ 

W(2 x 1 0 » W)f ollBLt, S3. 
D . 5 % If^frifl * £ f D M E M«*U 52 ft L A:. 
3QC3«ftU/riO^0.5?»DSA^ftCDME 

wars »ro&«Wfc»RLfcaf*tta** i 

fiAfcD I 0 ttjr^jftJtDLX, SftL* 201* 
Bit* K Ml - TdrCS C 1/nol, 0 . S aC i/<4 
n c c a icrskii)^ 5 ac 2 a if oini 6 



-ICTM2C fc. 

E. coli MM 2 9 4 /PTB7S2 

aattitaai*. f c F*Stt**Lfc. 

8 8 C rs*<*n* nSerK2A&nfcrh»F 
CFif OCS2 3*«P>^n/i. 

(i) tjeo >ri7 ^ r./z«ai« 2 s«8(taa« 

5 0 0.1*0 2 0»M Tris - HCt 

MI7.4.0.2M SaC l/S*-C#IHtU /: 
DEAEt*o-X(DE52.7v h > 11 . * 
[tl)a*i»(il2 x i OcOcIl, tttfc**«>K 

2 0.M Tris* II CI. pll 7 .4 .0.2M NaCI 
,* (DE A E 

C © » * ^ '< 'J >*9Z»S hodei A F - pak 
HR-894(3 aalDx$ ci.flfcmXJJ)* 
# JI«CA;«JA(>7o-y K/*7*-»a(** 
7 >tl.7 2 0iM 

T ri J - II C I pll 7 . 4 2 0 aM 



Tris-IICI PI17.4.0.5M NaCl^tf? 

2 0iM Trls-IICI pll7.4.'<9 
7r-t|»» 0 . 5 M** 2 MONaC l<OalttSj£ 
.tttitOiacar gradient elutioa. 6 0jJ.c*J 

i» at 19 83 15-2 s^coiau^jiijn/ifc:- r 

S$M«r»»F G F < > C S 2 3^Hc:i>»< 

&»t&0-t8Ilil*FGF CAX 9 5«Hi:)»FC 
P «ft ft* ft U % I . I »f- protein 
FCr/« proteif? A -» 
S$*M (tMtt«88^>Qi*« t MPCPdrtft 

A i$<&***U*;»* * F G PrJftsOill£;i* <X 
u^tMui -» Tlr'* -» A:. 

I 0 «ff-^d8ftt*ACDMEM«i«r 2 (3 l*o 

or<;-ru-M*«)i:UA/:»)50iiJ 
I 7 > 'J * > J < 7* k+ r - 3 ✓ 
? > i >(AT C C)4»o»\t 
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aa(CRL I 3 9 5 )iUA/i05N<(2 
x 1 O'BX^HU 3nPttltlfc. 
MTT#«(5«t/* P D S .> /-**)*&*£ 
20tfKo»i/:. 4 . 5i»CI(t I OXSDS- 
COIN IlCtf-t I 0 0 ii«)!ll3l-*WitSrtt: 

mux s 9 Oitunit ***ix**2Lfctf m 

X(Jourait or I ■•uioloi 1 cal 1etbods):9 3 
ft. I 5 7 H( t 9 8 6 ?)], 

2 O.M'J >*«*«(PlIT ,4)tt. 5*W3 
?fl.»nfcrh*F C F/»f < >CS 2 3*2 0 0 
U t/xl U * X "5 u flu *. tz t o * V > * 
MJ*)i.(»f9S, 0 0 0-25.000)fcL< 

-6.40 0)*&toLX 3 Tttl 8 W< >** 

2 0 0 * I : 1 )H*'J2*i/ylt* 



ape pisn^sSKaw^ifCirfc, 



* 2 



* tt ft 




ttffPCF 




1 : 1 


1 0 0 




1:10 


1 0 0 




I : I 


1 0 0 


ft ift n 




3 



>CS2HI 0 » 

I 0.000-1 5.00 0 )1 tiUf**-** > * ^ 



*\»« 'j K *j 9M?K)»T*a I 2.0 0 0 )* 
HAS 7 3 jil/tf (« *Jt I : I * n U .S 

mitsett^wo + A^-n/;, mm 
/s i u** n/itsa* jloc, unci 



& m » 




HffFGF 


i< 1 










:% U ft 






a,,: v > * h 


5 0 0 


1 0 0 


> ? >s^fm 






2 S 


t 0 0 




3 0 » 


» 3 




5 0 0 


1 0 0 




4 1*23 


S 7 


^ * 


2 5 


9 8 




1 6 a 


7 1 




5 0 0 * 


9 5 


% * » 


3 05> 


5 3 


* * a 




0 


* * * 




» 








a * * 


t 61K4 


0 


3 'AM 3 












S0»M<&>x>«*> 




4 








IC, 9 * ft 3 .tWoh/irtibF G F U* 


< > c s 




2 HI OOM'/Wi: '* 






^^HAirhkF C F 


,\*f>CS23*l 0 ») a I 



o^ca^ai i . 000-25.000) 

*f * /;(! 2 5 t/*U'* *J:'>K&toLT37 

iCwf;ir 4 «?ant?:i. F c F«tt;i;ii:A. *%t> 
ft li -»*4\ / , J3 4 f;// , ^>fli6 

f c F«rt»**fi£c«f>i r.-ci*/:. 

Ji 3 



■> z.<?Ki»-?5M 2 .0 0 0 >*«AH 7 3 M/ 
pi!3.0.5.0.7.4fi«fctf9.7<Da*Tlc2 

oar k^. a 5 c 2iicaa<ntt^ 

F C F tftl***. 









* 








i& fin ft 


Pit 


flffPCP 


') y t ► >) 0 L 


3 .0 


7 0 


V y * ► »J 9 i 


5 .0 


1 0 0 




7 .4 


9 8 




9 .7 


3 5 


j* * to 


3 . 0 


3 0 


H i& to 


5 . 0 


4 5 


» * to. 


7 . t 


6 0 


A j& to 


9 . 7 


2 8 



818*2-40393 (13) 

tf*W3-cn*n/:rb*PCPx.r<ycS 
2 3* 1 0 0 u%/UK. **I*>f « I 2.000 

<o^/«*> y* ► u*i 3 f/ I : 

I )CC J&J: *c8»M0>UCtc4toL£fft. *C 
7f >*4 n 8/WC« (fllfcpll 
2.1). >+ ► V **f**to3**l*& t 

p c p«ttutii:X,£*4>n/:c 
M««j>^M *>x»*to0^up c r%ft¥&z 

•CfhfcPCP/»f"r>CS2 3 ft 



Ji 6 



& to a 


ttff FG F^ftC*) 




1 0 0 


« £ ID 


0 



5JJ«3?H»^<ifcrhkPCP^f < VCS 
2 3(9 8 0tft/rf)H?&f*lft?SH.9 00 
»?l JVT-'il^'* *J > * ► *J M3 »t/»l) I J?£ 

3000SW<!8v-tt»>f»*M0. 75*80 
c»)r.*flt. O.IM Ni.SO^itCO.IM 

»» v*4%«(pti o . o )*nifc/*:u t rnm 
U*tf:i i . o tt;i:dU:i 2 3 o Ai> 

«:ni-^t'-7(e-? i # > * feral 2 sq>. 

t*- 7 1 -fe^>ClLr»«L/iWa» rhIF C F /. 
7VVCS23 > ftftfttt'*'' h 'I 

***iti :2 ^ffl^r^a r JSM?n»Kiftt*-c 

* -w;. rhfcK C F J. * < > C S 2 3 li ± CP tt » 

.* ; i i &n * * 2 w • n u * n h n ▼ i; * ^ ■? * t /; . 

HI ft tfcUrhtF C K u * < > 2 3 « * tftttf T- 91 
n . * » *> f- Tl U =* 2 W ± »> Ift 7 0_ . 0 0 0 * II 



l>^«3-C?>^n/:rhfcFCFA^Y>CS 
2 3.0.5 9 ► 'I O X. . 0 . 3 7 

tft* '(> ? Ift 48 £ tt * C ') . FOPi* O 

•3SIMU. tMPCPt9-Krftft«V»1 

r.47 ; ; £ r. 

H 2 30ti. *»« 5 ?n*nn. rMFCP/i 



»B¥ 2-10393 (lO 

Sff I EQ 

HetProAloUuPr GtuAspGlyGlySerGlyAlaPheProProGlyHIsPhelysAsp 20 

ATCCCAGCATTCCCCCACCATCGCCCCACCGCCGCCnCCCCCCCCCCCACTTCAACGAC 60 

PpoLysArgLeuTyrCysLysAsnGliGlyPhePheLeuArgI!eHisProAspGIyAr« 40 

CCCAAGCGGCTGTACTGCAAAAACGGGGGCTTCTTCCTGCGCATCCACCCCGACGGCCGA 120 

Va I AspG I yVa I ArgG luLysSer AspProHIs I I eLysLeuG I nLeuG 1 n A 1 aG I uG 1 u GO 

GTTGACGGGGTCCGGGAGAAGAGCGACCCTCACATCAAGCTACAACTTCAAGCAGAAGAG 180 

ArgGlyValValSerlleLysGlyVolCysAlaAsnJ^^ JO 

AGAGGAGTTGTGTCTATCAAAGGAGTGTGTGCTAACCGTTACCTGGCTATGAAGGAAGAT 240 

G lyArgLeuUuAlaSerlysCysValThrAspGJ»£^ 100 

GGAAGATTACTGGCTTCTAAATGTGTTACGGATGAGTGTTTCT III! IGAACGATTGGAA 300 

SerAsnAsnTyrAsnThrTyrArgSerArgLysTyrThrSe^rpTyrVaU 120 

TCTAATAACTACAATACTTACCGGTCAAGGAAATACACCAGTTGGTATGTGGCACTGAAA 300 

ArgThrG I yG I nTy r LysleuG I ySerLysThrG I y ProG I yG 1 nlysA I a 11 "JJ 

CGAACTGGGCAGTATAAACTTGGATCCAAAACAGGACCTGGGCAGAAAGCTATACTTTTT 420 



LeuProHetSerAlaLysSertra 



147 



CTTCC AATGTCTGCTAAG AGCTG A 444 



* 2 ® 
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